The oxygen-dissociation curve of human fetal blood has been the subject of several previous investigations (1) (2) (3) (4) (5) (6) . At saturations below 80% the curve has been described with considerable accuracy and, as in other mammalian young, is known to be displaced to the left of that for adult blood although both curves share a similar shape. Most studies have been carried out in vitro, i.e., cord blood specimens have been tonometrically equilibrated at various oxygen tensions, and the oxygen saturation has been measured.
The oxygen-dissociation curve of human fetal blood has been the subject of several previous investigations (1) (2) (3) (4) (5) (6) . At saturations below 80% the curve has been described with considerable accuracy and, as in other mammalian young, is known to be displaced to the left of that for adult blood although both curves share a similar shape. Most studies have been carried out in vitro, i.e., cord blood specimens have been tonometrically equilibrated at various oxygen tensions, and the oxygen saturation has been measured.
Beer, Bartels, and Raczkowski (4) and Rooth, Sj6stedt, and Caligara (5) have investigated the in vivo oxygen-dissociation curve by determining the actual oxygen and saturation at the time cord blood is sampled. Unfortunately, the curves so described do not extend into a range of oxygen content physiologic for the normal newborn infant. It is in just this range along the horizontal upper limb of the curve that precise information is necessary for calculation of venous admixture and the diffusion capacity of the lung for oxygen.
One in vitro curve for fetal blood has been published, which extends well into the physiologic range (6) . The present investigation represents an attempt at accurate delineation of a comparable in vivo curve.
Methods
Umbilical arterial blood was obtained by catheter from 13 newborn infants. The infants comprised a crosssection of a typical newborn population (full-term and * Submitted for publication September 11, 1963 (9) .
Oxygen saturation was calculated from the formula:'
where 0.003 is the Van Slyke factor for the amount of oxygen physically dissolved in blood (volume per 100 ml) under a pressure gradient of 1 mm Hg at 37°C. Arterial oxygen tension at the observed pH was recalculated to pH 7.4 for adult blood (10) . This correction factor was used to afford a more direct comparison to previously published oxygen-dissociation curves derived by similar means (4, 6) . Darling, Smith, Asmussen, and Cohen (3) had found no difference between maternal and fetal blood with respect to the effect of pH change on the placement of the oxygendissociation curve, but a more recent investigation (11) indicates that there may be a significant difference in response to changes in pH. Sao2), p is oxygen tension, and K and n are constants may be rewritten as S/ (100 -S) =Kp, or, taking logs, log S/(100 -S)= log K + n (log p). Thus n describes the slope of the hemoglobin dissociation curve for oxygen. However, a single value for n cannot completely describe the curve because its slope varies (13) ; n tends to approximate 2.5 between 20 to 80% saturation, but it approaches 1 at the extreme ends of the curve (below 20% and over 80%o saturation). Our slope (n = 2.287) is considerably less than those previously reported (3-5), because our primary data were obtained in vivo after birth from arterial blood better oxygenated than that of the umbilical cord used by previous workers. In short, our values lay more on the horizontal portion of the sigmoid oxygen-dissociation curve (Figure 2 ).
IN VIVO OXYGEN-DISSOCIATION CURVE FOR NEWBORN INFANT
Just as Rooth and associates (5) found that their in vivo curve closely matched the in vitro curves of Darling and co-workers (3) and Beer and colleagues (4) in the steep portion, so our own in vivo data for the upper and (horizontal portion) of the curve coincides with the in vitro data of Edwards and Ross (6) (cf. Figure 2) .
The concentration of fetal hemoglobin has not been reported in any of the previous or present studies but must have varied considerably. Despite this, Figure 2 shows a-remarkable similarity among measurements of all investigators in all portions of the curve and tends to substantiate Prystowsky's finding that the position of the fetal dissociation curve bears no relationship to the concentration of fetal hemoglobin (14) . (solid line) and compared to the corresponding curve for adult blood (16) (dashed line). The close similarity of slope between the adult and fetal-neonatal curves at pH is obvious in Figure  2 . In fact, the fetal-neonatal curve exactly coincides with the adult curve for pH 7.6. This might imply, as Allen, Wyman, and Smith have suggested (17) , that the differences in oxygen equilibria between adult and fetal hemoglobin are related more to the environment of the hemoglobin molecule than to any basic differences between the two types of hemoglobin molecule. Indeed, Allen and co-workers (17) found no difference between the dissociation curves of fetal and adult hemoglobin after dialysis, and Rooth, Sommerkamp, and Bartels (18) 2) Specific constants have been derived from these data for the equation that describes oxygen dissociation. This equation accurately fits the empirical data for oxygen dissociation from 0 to 100% saturation.
3) The oxygen-dissociation curve for fetalneonatal blood at pH 7.4 is identical with that for adult blood at pH 7.6. 
